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Multidrug-Resistant Salmonella enterica Serotype
Typhimurium DT104

To the Editor:

Molbak et al. (Nov. 4 issue) (1) call attention to disparities between the results of in vitro
tests of ciprofloxacin sensitivity in salmonella and treatment failure. The evolution of
antibiotic resistance most often occurs in vivo, and some resistance factors may be promoted
by this environment. Exciting results have emerged from the application of in vivo expression
technology (IVET) to the discovery of virulence factors. (2) In many of those experiments,
antibiotic resistance has been used as a reporting mechanism for IVET-related gene
expression. This approach might obscure the possibility that resistance itself may sometimes
be an in vivo-limited virulence factor in nature. This concept might be important in the
evaluation of candidate drugs for the emergence of resistance, in research on the mechanism
of resistance, and as a reminder to be cautious in interpreting the predictive value of in vitro
tests for antibiotic susceptibility.

Joshua Lederberg, Ph.D.
Rockefeller University
New York, NY 10021-6399
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The authors reply:

To the Editor:



2 0f2

We agree with Dr. Lederberg that the concept of genes induced in vivo is exciting and may
be important for a more complete understanding of factors that contribute to the virulence
and antimicrobial-drug resistance of bacterial pathogens. In addition, disparities between the
results of in vitro tests of ciprofloxacin sensitivity and reduced treatment efficacy in vivo may
be related to a number of other factors, including pharmacokinetics, the distribution of the
drug in various tissue compartments, and the binding of active substances to organic matter
in the gut. That the issue regarding the relevant in vitro cutoff point for the minimal
inhibitory concentration of ciprofloxacin that can be used to discriminate between sensitive
and resistant salmonella is controversial most probably reflects the fact that there has been
little experimental or observational therapeutic evidence in the case of zoonotic salmonella
strains containing a single mutation in a gyrase gene.
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